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How You Can Prove Columbus’ Theory 


Next Wednesday, October 12, we 
celebrate the 435th anniversary of 
the discovery of the New World by 
Christopher Columbus. To most of 
us, the name of Columbus auto- 
matically suggests the idea that the 
earth is round, which was the basic 
theory on which his voyage was un- 
dertaken. In our early school days 
we were taught that at the time the 
great admiral found a new continent 
everybody in Europe thought the 
earth was flat and that if you sailed 
far enough you would fall off into 
cuter space. Like many of our 
childhood notions, this is not cor- 
rect. Centuries before Columbus dis- 
covered America and before Magel- 
lan proved that the earth was round 
by sailing around it, students of the 
subject quite generally believed in 
the earth’s rotundity. They did 
think, however, that the earth was 
at the center of the universe and 
that the sun revolved around it. 
After Copernicus published his book 
on “The Revolution of the Celestia! 
Orbs” in 1546 his ideas naturally 
came into wide acceptance, and now 
like him we believe that the sun is 
at the center and the earth revolves 
around it. In the time of Columbus 
there may have been people who 
thought that the earth was flat, but 
they were not the scientists of the 
day. 

We now know that the earth is a 
figure that the mathematicians call 
an oblate spheroid. This is a figure 
approximately the shape of a door 
knob or an onion. However, for 
practical purposes the earth is a 
sphere, because its diameter at the 
equator is only a few miles greater 
than that from pole to pole. The 
slight additional distance at the 
€quator is due to the earth’s rotation. 
When you swing a stone on the 
end of a string around your head 
t tries to fly away. In the same 
Way the part of the earth at the 
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COLUMBUS’ NAVIGATING INSTRUMENTS would be considered crude nowadays; 
but they were the latest word in 1492, and in using them the great discoverer plotted 
out his course on the assumption that the earth is a sphere 
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WHEN 


THE FLEET COMES IN the ships seem to climb a low, 


round hill, for the 


masts and smokestacks rise over the horizon before the hulls appear 


How to Prove Columbus’ Theory 
(Continued from page 225) 


to fly away from the 
swung around once 


equator tries 
center as it is 
every day. 

But what are the proofs that the 
earth is round and that it is rotat- 
ing? Of course one was furnished 
by the navigator Ferdinand Magel- 
lan when he sailed around it, but if 
the earth were flat, and large enough, 
it is conceivable that a boat might 
sail in a large circle and yet the cap- 
tain would think he was sailing in 
a straight line. That might have 
have been true at the time of Magel- 
lan, but with the modern sextant, 
radio and other means by which 
modern sailors determine their posi- 
tion when at sea, such a mistake is 
hardly possible. 


Recent achievements in aviation 
have furnished striking proof. When 
Commander Byrd flew straight from 
New York to France despite almost 
constant fog he again demonstrated 
the accuracy of modern navigation. 


Again, when Maitland and Hagen- 
berger flew to the Hawaiian Islands, 
where only a slight deviation from 
the path would have carried them 
beyond their goal to possible death, 
they also showed how trustworthy 
are our ideas of the shape of the 
earth. 


Proof By The Great Circle 
The very routes taken by the 
trans-Atlantic and trans-Pacific flyers 
depend upon the rotundity of the 
earth. 


On a flat earth the shortest dis- 
tance between two points would 
be a straight line. To everyone 
familiar with ordinary maps, it 


would seem that the quickest way to 
get from New York to Paris would 
be to fly almost directly east. Most 
of us were surprised when Lind- 
bergh, instead of going by this ap- 
parently direct route, went first from 
New York to Newfoundland and 
followed a track along a_ great 
northward-curving arc. The short- 
est distance between two points on a 
(Turn to page 231) 
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PSYCHOLOGY 

Skin Registers Emotions 

“Thin-skinned” and “thick-skinned” 
as popular estimates: of the emo- 
tional reactions of an individual have 
taken on a2 new meaning as the re- 
sult of the researches of Dr. David 
Wechsler, well-known psychologist 
of New York. Only the thinness or 
thickness applies not literally, but as 
an expression of the conductivity or 
resistance of the skin to slight elec- 
tric currents. For in Dr. Wechsler’s 
laboratory the skin has been found 
to be a delicate emotional barometer, 
greatly increasing its resistance to 
the passage of electricity when one 
is quiescent, but permitting the cur- 
rent to go through much more read- 
ily when the feelings are even mod- 
erately aroused. 

Of all the tissues of the body, the 
skin is one of the best insulators. 
The flesh and blood within conduct 
electric currents very easily, but the 
skin serves as a protection against 
these as against many other external 
vicissitudes. But like all non-con- 
ductors, it offers much less resist- 
ance when it is moist. 

It is of this latter fact that the 
New York psychologist has taken 
advantage. It is common knowl- 
edge that we perspire, sometimes 
very heavily, under severe emotional 
stress. The cold sweat of fear, the 
flushed, damp face of anger, are 
familiar examples. But even less 
extreme emotions, it has been found, 
cause a less perceptible but still un- 
mistakable moistening of the skin. 

Dr. Wechsler’s procedure is simple. 
He includes a part of his subject’s 
skin in an electric circuit by having 
him dip his hands, or even merely 
two fingers, in salt solutions in 
which two wires end. In the same 
circuit he includes a sensitive instru- 
ment to detect and record changes 
of the current. 

So long as the subject is sitting 
still and thinking of nothing in par- 
ticular, the indicator hangs motion- 
less. But if a sentence is spoken, or 
an object or picture shown, which 
arouses his interest, anger or fear, 
the indicator instantly jumps up- 
ward, indicating an increase in the 
amount of current which has passed, 
corresponding to a decrease in the 
resistance of the skin. 

One of the first suggestions made 
for the use of this method was of 
its possible value in criminology. 
Naturally a criminal would have a 
father marked emotional reaction if 
Some one suddenly snatched away a 


(Just turn the page) 


227 
CHEMISTRY 


The Secret of Synthetic Petroleum 


By Epwin E. SLosson 

Current discussion in the news- 
papers of the combination of the 
Standard Oil Company of New Jer- 
sey with the German Dye Trust for 
the production of synthetic pe- 
troleum has made the American pub- 
lic realize for the first time that con- 
structive chemistry has reached a 
point where it is to be taken seri- 
ously in this field. We had heard 
for some time rumors that the Ger- 
mans were experimenting in methods 
for making artificial motor fuel but 
then we should expect German scien- 


tists to fool around with such a 
visionary idea. We could under- 
stand also why the British, since 


they had no oil of their own, should 
take an interest—even a financial in- 
terest—in such projects. 

But why should we, when our pe- 
troleum output had reached an un- 
precedented height and still had not 
passed its long-predicted peak, when 
the oil was pouring from the ground 
faster than it could be barreled and 
sold, when Congress is being called 
upon to put a stopper on our over- 
flowing wells—why should we con- 
cern ourselves with the development 
of a difficult, expensive and untried 
process for converting coal into coal 
oil? A patent for the making of 
gasoline and other things from coal 
was among the mass of German 
patents taken over by the Alien 
Property Custodian when we entered 
the war and placed in the hands of 
the Chemical Foundation for the em- 
ployment of any true-blue Ameri- 
can, but nobody cared to call for it. 

But now when we see that the 
very men who are most active in 
handling natural petroleum are ac- 
quiring the rights for making its 
synthetic competitor, our papers are 
full of wonder-why editorials. Two 
kinds of answers are prominent: 
first, that Standard Oil is preparing 
for the future when the fluid fossil 
fuel that we are drawing upon so 
unwisely and using so wastefully will 
begin to run out; second, that the 
process concerned has an immediate 
application to the working up of 
heavy oil residues and distillates, 
asphalts and tars, into gasoline and 
other valuable products such as alco- 
hols. 

Which of these surmises is the 
main object cannot be determined by 
the public since the particular pro- 
cess to be employed is still a secret. 
It is known to be based upon the 


method for the liquefaction of coal 
developed by Dr. Friedrich Bergius 
of Heidelberg, but it is said to in- 
volve the use of some unknown 
catalyst. “Catalyst” is the name 
given by chemists to a substance 
which promotes by its mere presence 
the desired reaction. In this case, 
for instance, the catalyst may serve 
to facilitate the joining of the carbon 
atoms of the coal with the hydrogen 
atoms from water to form gasoline, 
somewhat as the brakeman on a 
train couples together the cars. The 
original Bergius process was dis- 
tinguished from its rivals by dispens- 
ing with any catalyst and forming 
the union between carbon and hy- 
drogen by employing high tempera- 
ture and pressure alone. But ap- 
parently for certain purposes that 
we can only surmise some catalyst 
is found a useful aid. 


The first step in the effort to solve 
the mystery of the unexplained ca- 
talyst is to make a search of the 
patents recently applied for by the 
I. G., the combine of chemical in- 
dustries commonly called the Ger- 
man Dye Trust. One of the catalysts 
specified is sulphur. Now sulphur 
is found frequently in coal and oil, 
where it is regarded as objection- 
able. For many years the petroleums 
of some of our richest fields were 
rejected as unusable because of their 
sulphurous smell until finally a way 
was found to eliminate the obnoxious 
ingredient. It would be funny if the 
element the chemists worked so hard 
to get rid of should turn out to be 
so useful that it is added where 
wanting. It might be added in the 
unpleasantly familiar form of hy- 
drogen sulphide which would carry 
the necessary hydrogen as well. 

The high cost of free hydrogen 
has been regarded by outsiders as 
an obstacle to the process, but it 
has been recently revealed that this 
element may be introduced in the 
form of steam, or of methane, which 
occurs in our natural gas or may be 
made artificially. 

Among other catalysts mentioned 
in the I. G. patents are compounds 
of nitrogen. Now, nitrogen is also 
a common component of coal, or it 
might be introduced in the form of 
some synthetic compound manu- 
factured from air. Other catalytic 
agents specified are the rare—or until 
recently unfamiliar—metals molyb- 
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Synthetic Petroleum 
(Continued from page 227) 
denum, tungsten and chromium, and 
their compounds, and so many other 
substances that it is impossible to 
guess which is to be most employed. 

Dr. Bergius explained his process 
for the transformation of coal into 
oil before the Pittsburgh Conference 
on Bituminous Coal with remarkable 
freedom and frankness, but it was 
noticed by the audience that he said 
little or nothing about its catalytic 
possibilities. In the discussions of 
the conference several of the experts 
present tried to elicit his views on 
this crucial point. His final answer 
is worth quoting in view of the pub- 
lic interest now aroused on the sub- 
ject ; 

“IT only wish to have a word to 
avoid misunderstanding. I want to 
say that certainly catalytic action 
occurs also in coal hydrogenation. 
Yesterday the time was too short 
to give every detail on this com- 
plicated reaction, but I think I re- 
marked at one point that there is 
catalytic action too, and we found 
that there are a lot of things, a lot 
of material, which helps catalytic 
action.” 

And he specified among the lot 
of things which modify the products, 
favorably or unfavorably, the com- 
position of the ash, the presence of 
sulphur, iron oxide, alkaline com- 
pounds of the carbolic-acid group, 
and a German synthetic substance 
known as tetraline, made from naph- 
thalene (well known as mothballs) 
by the addition of hydrogen. This, 
he said, “showed the catalytic effects 
which we know and which will 
play quite an important part in de- 
veloping special lines of this process 
in making the output better.” We 
may surmise that it is among these 
“special lines” of catalytic action 
that we may expect the develop- 
ments which the world awaits. 

The same question that is now 
under discussion, that is, whether 
the liquefaction of coal would pay 
in America, was put to the inventor 
at the Pittsburgh conference, and he 
replied that, since he had been in 
this country only a month and prices 
of labor are so varied, he could not 
be expected to give an accurate esti- 
mate but he ventured the guess that 
the cost of a ton of finished products 
here would be about $10.00, not 
counting the price of the coal used 
as raw material, 
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Skin Registers Emotions 
(Continued from page 227) 


curtain, revealing the corpse of hj 
victim. But the apparatus can 
reactions much more delicate than 
that, it is stated. 


In one experiment a mathematical 


problem was set before a mathema- 
tician, and his conductivity cupye 
rose to a peak, where that of an 
ordinary person would not hay 
come out of its regular straight line 


In another test, a number of ma. 


chine operatives were examined to. 
gether, and their sensitivity as meg- 
sured by the apparatus was found to 
run closely parallel to their known 
records of comparative skill. 
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Marine animals contain zine, and 


generally small amounts of copper 
in their bodies. 


Employes of a Massachusetts elec- 


trical company play baseball at night 
on a brightly lighted diamond. 


The principle of the thermometer 


was discovered by Galileo 87 years 
after Columbus discovered America. 
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CHEMISTRY 


Street CO Menaces Children 


Carbon monoxide poisoning from 
automobile exhaust gas is cited as a 
potential factor in the ill health of 
city children, by Dr. J. C. Sinclair 
Battley of Detroit in a forthcoming 
issue Of the American Journal of 
Public Health. 

Carbon monoxide, a_ colorless, 
almost odorless, highly poisonous 
gas, is known to be present in high 
concentration in the exhaust of au- 
tomobiles. Babies and young chil- 
dren are particularly susceptible to 
this form of poisoning, so that the 
constant exposure to the varying 
amounts present in the atmosphere 
of city streets bearing heavy traffic 
Dr. Battley considers a_ possible 
source of the poor health, failure to 
gain, lack of appetite, and non-re- 
sistance to infection frequently seen 
in city children. 

“Children are exposed to a great 
deal of exhaust gas,” he declares. 
“In apartments on main thorough- 
fares where traffic is heavy, children 
are subjected to a constant stream 
of diluted exhaust gas rising from 
the lower stories through the build- 
ing for a considerable part of the 
day. The poisonous effect is difficult 
to estimate because of the multi- 
plicity of factors involved, but pro- 
longed observation may bring sub- 
stantial proof. In view of the fact 
that chronic poisoning has been ob- 
served in adults, there seems no rea- 
son why it may not be a factor in 
the ill health of children.” 
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ZOOLOGY 
Heated Water Carries Fish 


Continuously flowing, steam-heated 
sea water has enabled a cargo of 
scarlet star fish, jazz fish and huge 
red hermit crabs to travel in luxury 
from the Madeira Islands to the 
London Zoo. 


Between 80 to 90 exotically col- 
ored specimens have been success- 
fully transported from their native 
haunts and added to the marine col- 
lections by E. G. Boulenger, director 
of the Aquarium. Since these types 
require a constant temperature and 
water abundantly aerated, specially 
constructed containers were required 
to bring them to their destination 
alive. A large wooden tank was 
divided into compartments and fitted 
up with steam pipes. Fresh water 
Was pumped into the tank continu- 
ously which the steam pipes held at 
@ constant temperature. 
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LEWIS MADISON TERMAN 


Investigator of Genius 

One of a nation’s most precious 
resources is its gifted individuals, 
says Dr. Terman. This thought has 
been expressed by wise men of 
earlier times, but the modern psy- 
chologist is the first to take it seri- 
ously, since he is the first to look 
into the possibilities of developing 
those resources and preventing them 
from going to waste. 

Dr. Terman’s study of 1,400 un- 
usually bright school children has 
demonstrated that the typical gifted 
child is different from average chil- 
dren, and can usually be spotted at 
an early age. His investigations 
have produced evidence to show that 
the bright and talented children of 
the race are not sickly and queer: 
Their superior mentality is most 
likely to go hand in hand with good 
physique and nervous stability and 
a wide range of interests. This is a 
beginning at understanding the 
principles of genius, but the gifted 
child is still so little understood that 
he represents the “Darkest Africa” 
of educational exploration, Dr. Ter- 
man declares. Methods of training 
the dull child have been carefully 
studied in recent years, but geniuses 
still have to develop their gifts as 
without assistance 


best they can 
from science. 
This psychologist’s studies of 


genius are a natural outgrowth of 
his studies of intelligence. Some 20 
years ago, he was impressed by the 
possibilities of the Binet intelligence 
tests for measuring the differences 
between children, and his revision of 
the Binet-Simon test helped to es- 
tablish the intelligence test as an 
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educational institution. Later, he 
rendered valuable assistance in the 
problem of measuring the intelli- 


gence of the U. S. Army during the 
War. 

His flair for pioneering in big, al- 
most totally unexplored fields of 
psychology has most recently led 
him to investigate the differences be- 
tween the sexes in talents, abilities 
and character, 

Dr. Terman is a Hoosier by birth 
(1877), and by education at Indiana 
University. He came east to win 
his Ph. D. at Clark University, and 
then crossed the country to Cali- 
fornia, where he has taught and 
conducted research almost ever since. 
At present, he is head of the de- 
partment of psychology at Leland 
Stanford Junior University. 
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METEOROLOGY 
Chumming With Tornadoes 


The man who has had more per- 
sonal experiences with tornadoes and 
has written more about them than 
anybody else in the world is Colonel 
John P. Finley, a retired officer of 
the United States Army. He was a 
lieutenant in the Signal Corps in the 
days when that branch of the Army 
conducted the meteorological service 
of the country, now carried on by 
the Weather Bureau. In the early 
eighties he was placed in charge of 
the field investigation of tornadoes 
and other violent local storms, with 
headquarters at Kansas City. He or- 
ganized a corps of 2,500 tornado re- 
porters representing every state and 
territory in the Union, from whose 
records he assembled a remarkable 
fund of information concerning the 
deadliest storms on earth. 

On one occasion he was driv- 
ing over the prairie when he 
saw unmistakable signs of a com- 
ing “twister” on the western hori- 
zon. He stopped at a farmhouse, 
where he found a woman preparing 
supper. Briefly explaining the dan- 
ger he instructed her to put out the 
fire, and aided her in doing so. He 
then rounded up other members of 
the family, who were out in the 
fields, and assembled them all in the 
southwest corner of the cellar. Hard- 
ly had they reached this refuge 
when the bellowing monster reached 
the spot, lifted the entire house from 
its foundations and set it down, al- 
most intact, in an adjoining field. 
Nobody in the cellar was injured. 
That night the farmer’s family slept 
in their house, which was still habit- 
able despite its change of location. 
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KEY TO CULTURE 


A Twice-Monthly Periodical Publishing 
All the Knowledge a Person Should Have 


—Are you well-informed? 


—Have you a truly liberal education? 


—Do you know Literature, but “nothing at all about Art or Music’”’? 
—Have you always found History “‘dry’’? 

—Are there “gaps” in your knowledge? 

—lIs your time for cultural reading limited? 

—Are you often at a loss in enlightened conversation ? 


JOSEPH McCABE 


man-Julius Publications as a 





scholar, lecturer and writer. He ° ” 
has just completed a series of province. 
fifty Little Blue Books embody- —Francis 
ing the conclusions of many 

years of study. His industry has Bacon 


Guest Editor Bs 
J' ISEPH McCABE is. well- 
known to readers of the Halde- 


been 
knowledge unflagging—in short, 

he is the ideal person to edit and w 
“The Key to Culture,” 
all the knowledge a person 
to be well-informed. He has been a | 
fessor of philosophy, a popular 
and writer on science for twenty ye 


translator of important works on econom- 


ics, Einstein, etc. 


34, of a MILLION WORDS IN ONE YEAR 
Every Dollar Invested Buys at Least 120,000 Words 


(THE amazing thing about “The Key to Culture” is that it is a summary—it is truly 

brief—but it is not clipped down to essentials until it has ceased to be interesting. 
There is not a dull paragraph nor a boresome page throughout—Mr. McCabe sees to 
And in one year of 24 issues you will read at least three-quarters of a million 
words, which is ample proof that there will be good reading as well as a wide survey 
The whole thing is written understandably, and yet tech- 


that. 


of large fields of knowledge. 


nical terms—as those frequently used—are explained also. 
can get the foundations of a liberal education—the background of a real culture. 


GO TO SCHOOL TO JOSEPH McCABE 


no ordinary school! 


and you will attend 
G° to school to Joseph McCabe, the 


schoolmaster that uses no rod to 
compel you, but keeps your interest 
with his attractive style and incon- 
testable facts. “The Key to Culture” 
will come to you twice a month, 
mailed the Ist and 15th, and six issues 
are now ready to be mailed at once! 
This makes the summary of knowl- 
edge both regular and easy to as- 
similate 

LEARN AS YOU READ 

EARN-as-you-read is an excellent 
4 slogan for this new work of Joseph 


HALDEMAN-JULIUS Publications, Dept. S-139, Girard, Kans. 


Say you saw it advertised in the Science News-Letter 


which is publishing 
should have 


lecturer 


unceasing, his zeal for qa Ae Organic, 


rite simplicity and lucidity above all things—in 
the language of the fireside... 
elementary facts, but the most important 
yro- truths and theories, right up to date... 
simple explanations of how we know these 


ars, things 


nothing like the 


classroom. 
with 


Not only 


is Mr. McCabe's aim. 


foreign). 


perme nr rns sess seen ss ee ee 

McCabe’s, for it is really that. There | I 

will be nothing like a text book style, USE THIS SPECIAL BLANK ; 

atmosphere of a ae ae | 

Mr. McCabe states facts : Haldeman-Julius Publications, Dept. S-139, | 

elaborates themes with |! Girard, Kansas. ; 

dash, presents conclusions with gusto. ! | 

that is essential, but all I enclose $5.00 to have my name enteral 

that is interesting in modern culture for “The Key to Culture” for one year ®) 

; 24 issues. ($6 Canadian and foreign.) | 

| 

LOW COST 

ig costs only $5 to have your name | Name — ae 

entered for a year of “The Key to | 

Culture”"—24 issues—($6 Canadian and {| Address ——| 
| 

| 

I City State — 


, a summary of all that-is interesting 
in modern culture .. .” 


vigor, 





All That Is Interesting In 


MODERN CULTURE 


O one knows better than Mr. 

McCabe what he is doing 
in “The Key to Culture.” Here 
are some of his own phrases: 
“A  cream-of-culture series in 
magazine form ...on... or- 
ganic, complete, and strictly edu- 
cational, not academic, lines .. . 
complete, and strictly 
educative ... really one work... 


not simply 


attractiveness, picturesqueness 


Here, twice a month, you 





40 Numbers of “‘The Key to Culture” 
At Least 30,000 Words Each Issue! 


10. The Story of the Evolution of Man. 
11. Life Among the Many Peoples of 


12. The 


14. The Myriad-Mysteries of the Mind. 
15. The Beginning of Man’s Story of 


16. The Wonders of Ancient Egypt and 


17. Splendors of Greece and Rome. 
18. The Strange Civilization of China 


19. A True Picture of Europe in the 
20. The Stirring Story of the Rise of 
21. The Dawn of the New Age and the 
22. A Graphic Account of the History 
23. Man and His Submission to Being 
24. How Man Acquires and Spends His 
25. The Story of Economic Ideals in 


26. A Manual of Money and Wealth 


27 
28. Important Facts About the Great 


29. Important Facts About Great 
Writers of Middle Ages. 
30. Important Facts About Great 


31. Writers of Today and Their Mes- 
32. Ancient Art Summarized and Ex- 
33. Medieval Art Summarized and Ex- 
34. Modern Art Summarized and Ex- 
35. The Art of Thinking and Reasoning 
36. The Complete Story of Philosophy. 
37. A Manual of Human Morality. 

28. The Story of Human Education. 

29. Ail About Psycho-Analysis and Ap- 


40. Important Facts About the Prog- 


ee 


Word Count at Least 


1,200,000 


Read This List 


A Complete Summary of the Pirg 


The Foundations of the Universe. 

. How the Universe is Constructed, 

. The Globe on Which We Live. 

. How Life Sprang from Matter. 

. How Life Develeped from the 

Simple to the Complex. 

The Marvelous Kingdom of Plant 

Life. 

The Marvelous Kingdom of Animal 

Life. 

8. How the Bodies of Animals Are 
Constructed. 

9. Man’s Mastery of Life. 
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two points, but on the surface of a globe a curved line ts. 


How to Prove Columbus’ Theory 
(Continued from page 226) 


sphere is what the navigators call a 
segment of a great circle. 

Any one can test out the “great 
circle” idea for himself. It requires 
merely a globe and a tape measure 
or a piece of string. If a regular 
geographical globe is not available 
any large sphere—a basketball for 
example—will serve fairly well. Of 
course, the bigger your sphere the 
better your results will be. Just 
hold down one end of your string 
at New York, and stretch it to Paris, 
pulling it tight, to make the span 
with the shortest length possible. 
You will find that it automatically 
lays itself out along the curious 
curved path followed by Lindbergh 
and all the other fliers who have 
followed him. If you try to lay the 
string along a “ruler line” such as 
could be drawn on a flat map (or a 
flat earth) you will find that it lies 
slack, and is noticeably longer than 
the “great circle” line. The only 
place on the globe where a straight 
east-and-west line is also the shortest 
way to get there is right on the 
equator. 


Stars Prove Rotundity 

There are other proofs that the 
earth is round. One of the most 
striking is that afforded by the 
changes in the stars as we go south. 
The Great and Little Bears, the 
Pole Star, and the familiar big “W” 
in Cassiopeia are all conspicuous ob- 
jects in our night sky. 

But if we were living in South 
Africa or New Zealand we would 
never see these stars. In their place 
we would see such constellations as 
the Southern Cross, the Southern 


Triangle and the Centaur. None of 
these are visible at all from the 


northern part of the United States 


THE PARADOX OF THE GREAT CIRCLE: If the earth were flat, a “ruler line” would be the shortest distance between 
Hence the northward swing of Lindbergh and the other trans-Atlantic fliers 


and only a few of them can be seen 
low in the south at certain seasons 
of the year from the southern part 
of our country. At a point on the 
equator both the southern and north- 
ern constellations are visible at cer- 
tain times, but the pole star is never 
more than barely above the northern 
horizon. 


This could not possibly be the 
case if the earth were not round. 
The stars are scattered around the 
earth in all directions as if they were 
located on the surface of a huge 
sphere. We know of course that 
they are not, but instead are at dis- 
tances ranging from relatively close 
to infinitely far away. However, for 
convenience the astronomer often 
considers them as if they were all on 
a huge celestial sphere. If the earth 
stood still in space we would only 
be able to see about half of the stars 
from any one place because the 
rest would be continually below the 
horizon. As it is the movement of 
the earth brings certain constella- 
tions into view at various times of 
the year which are not seen at others. 
The farther north they are the more 
continually are they visible. 


The Little Bear, of which the 
Pole Star is a member, never sets 
below the horizon for people in the 
United States. Like all the stars it 
appears to revolve around the north 
pole of the heavens, but even when 
it is lowest it is still above the 
horizon. A star group such as Orion 
which is approximately on the celes- 
tial equator, and is always over some 
point on the equator of the earth, 
is visible in the evening for about 
half of the vear. 


A group still farther south may 
only be visible in the evening for a 
month or two. Such a constellation 
is the Southern Fish. The bright 


star of this group, called Fomalhaut, 
is seen low in the south in the early 
winter evenings. Still farther south 
are the constellations which revolve 
within about forty degrees of the 
south pole of the sky. These never 
rise high enough to be seen in the 
United States. If the earth were 
flat we would see the same stars in 
the sky above us whether we were 
at one side of it or another. 

But there are still further astron- 
omical proofs that the earth is round. 
If we could get on the moon we 
would see the earth from such a 
distance that it would look round. 
Of course this is not possible, but 
the earth does cast a shadow out 
into space. At the time of an eclipse 
of the moon the earth’s shadow falls 
upon the lunar disc. At such times 
we can actually see the outline of the 
earth and we can see that it is al- 
ways round. 


Sea Shows Curvature 


A more familiar proof is accorded 
by watching ships going to sea. 
When the ship is close by, it is seen 
in its entirety. Then as it reaches 
the horizon the lower part of the 
hull vanishes over the edge of the 
horizon even if we have a telescope 
to watch it. Gradually the whole 
hull vanishes. Finally only the up- 
per part of the smokestack or mast 
is left and then the ship has dis- 
appeared completely and only the 
smoke shows its location. But if 
one then quickly climbs a hill or 
ascends a high tower, the ship again 
becomes visible, because the greater 
height of the observer enables him 
to see over the curve of the earth. 

With the sextant the sea captain 
finds the height of the sun above 
the horizon at noon and from this 
figure he calculates his position. 


(Just turn the page) 
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STARTING THE FOUCAULT PENDULUM in the building of the National Academy 
of Sciences and the National Research Council at Washington; this instrument dem- 
onstrates the rotation of the earth 


How to Prove Columbus’ Theory 
(Continued from page 231) 
Jecause the bridge may be as much 
as 30 or 40 feet above the surface 
of the water the horizon is a trifle 
lower than it would be if he were 
right at the surface or standing in a 
lifeboat. This difference is quite 
small. If the sextant is 36 feet 
above the water the horizon would 
only be about six minutes of angular 
distance lower than if it were at the 
surface. Six minutes is about one- 
fifth of the apparent diameter of the 
full moon. At sea the captain uses 
tables of the dip that have been 
prepared according to the generally 
accepted figures and ideas of the 
shape and size of the earth. If these 
were in error it is inconceivable that 
ships could be navigated as accu- 

rately as they are. 


The Earth Rotates 


The earth is more than a sphere 
floating in space. It is a rotating 
sphere. Once in twenty-four hours 
the earth revolves from west to east. 
This causes the heavens to move 
apparently from east to west and 
brings us sunrise and sunset. But 
how can this be proved? Before the 
time of Copernicus men believed that 


the earth stood still and that the 
heavens revolved around it. The 
only argument that Copernicus could 
bring in favor of the rotating of the 
earth was that it would be much 
simpler to have the relatively small 
earth revolve instead of the vast 
sphere of stars. However, all the 
phenomena that had been observed 
up to that time could be equally well 
explained if the earth or the heavens 
turned around. 


Proof of the Pendulum 


The first experimental proof that 
the earth actually turned was _ per- 
formed in 1851 in Paris by the 
famous physicist Foucault, with a 
pendulum consisting of a heavy ball 
hung on a long wire. This has been 
repeated in many places, and today 
at Washington, in the new building 
of the National Academy of Sciences, 
a Foucault pendulum is kept in 
regular operation. 

The principle is this. If a pen- 
dulum is arranged to swing freely 
in any direction, unlike the pendulum 
of a clock which is designed to 
swing in one place only, it will con- 
tinue to swing in the same direction 
even if the support is turned around. 
If such a pendulum were suspended 








over the North Pole and starteg 
swinging it would continue to sw; 
in the same direction even though 
the earth were turning under it. 
To a person standing beside the pen- 
dulum, not aware of the motion of 
the earth, the plane in which the 
pendulum swung would seem to tym 
from east to west. Actually it would 
be the pendulum that was Standing 
still, however, and the observer tha 
was turning. 


If the pendulum were set up at the 
equator, the effect would not be the 
same. The pendulum would not 
work because the earth would not be 
turning under it. The whole pen- 
dulum would be carried around jp 
a circle. At a point any place be. 
tween the equator and the north pole 
the pendulum would seem to tum 
around, taking more than a whole 
day. The one in Washington takes 
about 36 hours: It moves in the 
direction of the hands of a clock, in 
the same direction as the shadow of 
an upright stick moves during the 
day. At a point in the southern 
hemisphere as far south of the equa- 
tor as Washington is north of it, the 
pendulum would also turn once in 
about 36 hours. Here, however, the 
movement would be in a_ counter- 
clockwise direction. 


Pendulum Easily Duplicated 


The Foucault experiment is an 
easy one to duplicate. Anyone with 
a little ingenuity can set up a pen 
dulum so that it will swing freely in 
any direction. The longer the wire 
or cord supporting the weight is, 
the better. In Paris Foucault used 
a wire over two hundred feet long. 
A shorter wire can be used, however, 
and if a heavy weight is used the 
effect can be noted. In order to 
start the pendulum without giving 
it a push to one side or the other, 
Foucault pulled it to one side with 
a thread. Then he burned the thread 
with a match. This allowed it to 
swing without any tendency of its 
own to turn. To tell how it seems 
to turn by the motion of the earth 
he attached to the bottom of the ball 
a metal point. Each time the pen 
dulum swung to one side, this point 
plowed through a ridge of sand. 
Each time the groove left in the sand 
would be a little farther in a clock- 
wise direction than the previous one. 
Such a system might be used im 4 
home-made Foucault pendulum, and 
if it is kept free from draughts of 
air, one will be able actually to watch 
the earth turning. 
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AGRICULTURE 
Too Many Grapevines 

Prohibition-induced prosperity is 
threatening to become too much of 
a good thing for vineyard owners in 
California. Serious overproduction 
of grapes is in prospect, in spite of 
an ever-increasing demand by East- 
ern home wine makers. A _ newly 
issued bulletin of the California 
Agricultural Experiment S tation 
here, written by S. W. Shear and 
H. F. Gould, is devoted to a dis- 
cussion of the economic status of 
the grape industry in California. 

“The rapid expansion of the grape 
industry in California as compared 
with the rest of the United States 
has been primarily the result of pro- 
hibition, which caused a sudden and 
great reduction in the utilization of 
wine grapes by California wineries 
and a gradual but tremendous in- 
crease in eastern consumption of 
fresh wine and raisin grape varieties 
for juice purposes,” the economists 
state. “Before 1915 practically none 
of the grapes shipped from the state 
were designed for wine making. By 
1921, however, almost 20,000 car- 
loads of juice stock were shipped, 
and in the last two years an aver- 
age of nearly 50,000 carloads, or 
approximately 70 per cent of Cali- 
fornia’s grape shipments have been 
juice stock.” 

The many varieties of grapes 
grown in California can be divided 
into three main main classes, wine, 
raisin and table grapes, according to 
the uses for which they were bred. 
However, the authors state, a con- 
siderable proportion of the raisin and 
table varieties are now diverted to 
wine making, in addition to the en- 
tire wine grape crop. 

The great demand by the Eastern 
market for grapes has led, as might 
have been expected, to a large in- 
crease in vineyard acreage, both in 
California and in other states 
adapted to vine culture. The Great 
Lakes states, particularly New York, 
furnish heavy competition in certain 
types of grapes. The Ozark region 
in Arkansas has also developed into 
a great vineyard country. Finally, 
California’s next-door neighbor, Ari- 
zona, has taken to raising grapes of 
types very similar to California’s 
own, 

The two economists recommend a 
curtailment in mew acreage, and 
better cultivation practices to cut 
production costs, as means for keep- 
ing prices at a level that will show 
4 profit for the grower. 
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PALZONTOLOGY 
Hall of the Dinosaurs 


Fierce hunters of the elder day, 
The tiger lizards of old time, 
The vast forms of the ancient slime 

Long ages since have gone their way. 

The fierce destroyer and the prey 
Lay down together in their doom. 
Now they foregather in this room 


Like uncouth specters brought to bay.- 


once these monsters breathed 


and walked 


Yet 


And little monsters followed them, : 


Unwieldy nightmare cubs that stalked 
Bewildered by the fallen stem 
Of some great fern. And crude beasts 
heard 
The dawn song of the first toothed 
bird. 
—Gordon Lawrence. 
(From the New York Times) 
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Analyzes Tuberculosis Germ 


Chemical analysis of the germ that 
causes tuberculosis has led to the 
discovery of a new type of com- 
pound, a phosphorus-containing fat, 
which has peculiar biological prop- 
erties, according to Prof. R. J. Ander- 
son of the department of chemistry 
at Yale University. 

The tuberculosis bacterium is 
unique among single-celled organisms 
in being the possessor of a waxy 
covering which renders it highly re- 
sistant. This is why it can defy the 
phagocytes which police the body, 
for instead of being dissolved by 
them and destroyed, the T. B. or- 
ganism survives and may multiply 
after being engulfed. The waxy 
sheath is so thick that it makes up 
one-fifth to two-fifths of the weight 
of the dried bacteria. 

Prof. Anderson extracted eight 
pounds of the germs with a mixture 
of alcohol and ether to dissolve out 
this waxy coating. He obtained a 
pound of wax, half a pound of fat 
proper, and half a pound of phos- 
phatide or phosphorus-containing, 
fat-like substance. The last material, 
to which he has given the name 
phosphosucride, is the most unusual 
constituent of the germs. It has been 
shown to contain phosphoric acid, a 
sugar, and fatty acids. “This com- 
pound differs from all other known 
phosphorized fats,” Prof. Anderson 
stated. “It may be expected to have 
peculiar biological properties.” 


Science News-Letter, October 8, 1927 


A Roman physician of about 50 
A. D. prescribed change of climate, 
rest, and milk drinking for tuber- 
culous patients. 
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BIOLOGY 


NATURE RAMBLINGS 


By Frank THONE 





Parasitic Allies 


In his endless warfare against the 
insects that threaten to destroy his 
crops and forests, man has learned 
to depend to a large and ever- 
increasing extent upon friends with- 
in his enemies’ camp. Indeed, when 
we speak of our warfare against 
the insects, we commonly talk as 
though all the devouring pests were 
consciously leagued against us. Of 
course, that is not the case. Our 
plants are simply the objects of at- 
tack by swarms of separate crea- 
tures who can have no remotest 
notion that they are all working 
against a single species. They are 
simply hungry insects, and here is 
something to eat, and that is all 
there is to it. 

Similarly, our insect allies do not 
know that they are allies, or that 
they are playing the part of traitors 
to their own phylum. Here is a 
caterpillar, or egg, or full-grown 
beetle, that will yield food for their 
hungry offspring when these hatch. 
But they are not even conscious that 
there are going to be any offspring. 
The prospective mother-wasplet or 
other predatory insect simply re- 
sponds to an instinct (whatever that 
may be!) that impels her to lay her 
eggs on this caterpillar, or egg, or 
full-grown beetle, and will not per- 
mit her to lay them anywhere else. 
Then she goes her way and forgets 
about it. Usually, having finished 
her natural life cycle, she calmly 
crawls into a corner and dies. The 
whole thing is done with a mechani- 
cal blindness that is not a little ter- 
rible. 
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Authority on the one hand, a pillar 
to lean against, and sympathy on the 
other, a bosom to weep into—these 
are the chief demards of humanity. 

—David Starr Jordan. 
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Long distance aviators should 
know enough about astronomy to 
use the stars as guides, says a Cor- 
nell professor. 
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How to Use way W ord Feature 


In order to aid in catching the items 
that concern you and to facilitate clip- 
ping and filing, a key word in small 
capitals has been printed on the right 
of the line above each article. The 
key words used fit into any system of 
classification, whether it be a straight 
alphabetical file, a system of your 
own devising, the Library of Congress 
classification or the Dewey system. 

Note that you can clip out any ar- 
ticle without fear of damaging another 
article in which you might be inter- 
ested, since editorial matter printed 
on the right-hand pages is backed by 
advertising, standing matter or a con- 
tinuation of the article on the other 
side. 

Library of Congress Classification 


The classification of the Library of 
Congress has come into common use 
in the libraries of the country owing 
to the publication by the Government 
of the card index of all new books. 
We print below a list of the subject 


titles which are most used in the 

Science News-Letter. The full 

scheme of classification is contained in 

“Outline Scheme of Classes,” issued 

by the Library of Congress. 

A General Works. Polygraphy. 

B Philosophy. 

BF Psychology. 

G Geography, voyages, travel. 

GA Mathematical and astronomical geog- 
raphy. 

GB Physical geography. 

GC Oceanology and oceanography. 

GF  Anthropogeography. 

GN Anthropology. Somatology. Ethnol- 


ogy. Ethnography. Prehistoric ar- 
chology. 

GR Folklore. 

GT Manners and customs. 

GV_ Sports and amusements. 

HC Economic history and 
National production. 

HD _ Economic history. Agriculture and 
Industries. 

HE Transportation and communication. 

HF Commerce. 


Games. 
conditions. 


HM _ Sociology. General. 
HQ Family. Marriage. Woman. 
HV Social pathology. 

L Education. 

M Music. 

N Fine arts. 

P Philology and linguistics. 
QO Science. General. 
QA Mathematics. 

QB Astronomy. 

QC Physics. 

QD Chemistry. 

OE Geology. 

QH Natural history. 

OK Botany. 

OL Zoology. 

QM Human anatomy. 

QP Physiology. 

OR Bacteriology. 

R Medicine. General. 
S Agriculture. General. 


Horticulture. Land- 


S Field crops. 
Pests and plant 


scape gardening. 
diseases. 

SD Forestry. 

SF Animal culture. Veterinary medicine. 

SH _ Fish culture and fisheries. 

SK Hunting. Game protection. 

T Technology. General. 

TA Engineering. General. 

TC Hydraulic engineering. 

TD Sanitary and municipal engineering. 

TE Roads and pavements. 

TF Railroads. 

TG Bridges and roofs. 

TH _ Building construction. 

TJ Mechanical engineering. 

TK Electrical engineering and industries. 

TL Motor vehicles. Cycles. Aeronautics. 

TN Mineral industries. Mining and Me- 
tallurgy. 

TP Chemical technology. 

TR __s— Photography. 

TS Manufactures. 

TT Trades. 

TX Domestic science. 

U 

V 


Military science. General. 
Nava! science. General. 


Dewey Classification 


The main divisions of the Dewey 
Decimal Classification, used in many 
libraries and by many individuals, is 
given below for the convenience of 
those who wish to use this system: 


000 GENERAL WORKS— 
010 Bibliography 

020 Library economy 

030 General cyclopedias 

040 General collected essays 
050 General periodicals 
060 General societies 
070 Newspapers 

080 Special libraries. 
090 Book rarities 

100 PHILOSOPHY— 
110 Metaphysics 

120 Special metaphysical topics 
130 Mind and body 

140 Philosophical systems 

150 Mental faculties. Psychology 
160 Logic 

170 Ethics 

180 Ancient philosophers 

190 Modern philosopers 

200 RELIGION— 

210 Natural theology 


Polygraphy 
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450 Italian 
460 Spanish 
470 Latin 
480 Greek 
490 Minor Languages 
500 NATURAL SCIENCE— 
510 Mathematics 
520 Astronomy 
530 Physics 
540 Chemistry 
550 Geology 
560 Paleontology 
570 Biology 
580 Zoniny 
590 Zoolog 
600 USEFUL ARTS— 
610 Medicine 
620 Engineering 
630 Agriculture 
640 Domestic economy 
650 Communication. Commerce 
660 Chemical technology 
670 Manufactures 
680 Mechanic trades 
690 Building 
700 FINE ARTS— 
710 Landscape gardening 
720 Architecture 
730 Sculpture 
740 Drawing. Decoration. Design 
750 Painting 
760 Engraving 
770 Photography 
780 Music 
790 Amusement 
800 LITERATURE— 
810 American 
820 English 
830 German 
840 French 
850 Italian 
860 Spanish 
870 Latin 
880 Greek 
890 Minor languages 
900 HISTORY— 
910 Geography and travels 
920 Biography 
930 Ancient history 
Modern 
940 Europe 
950 Asia 
960 Africa 
970 North America 
980 South America 
990 Oceania and polar regions 
o 
About Buying 
Books— 
We know how much trouble it 
sometimes is to get the book that 
you want. 


220 Bible 

230 Doctrinal. Dogmatics. Theology 
240 Devotional. Practical 

250 Homiletic. Pastoral. Parochial 
260 Church. Institutions. Work 
270 Religious history 

280 Christian churches and sects 
290 Ethnic. Non-Christian 

300 SOCIOLOGY— 

310 Statistics 

320 Political science 

330 Political economy 

340 Law 

350 Administration 

360 Associations. Institutions 
370 Education 

380 Commerce. Communication 
390 Customs. Costumes. Folklore 
400 PHILOLOGY— 

410 Comparative 

420 English 

430 German 

440 French 





So if you want to add to your 
library any book reviewed or noted 
in the Scrence News-Letter, or any 
book in print—just remit to us 
publisher’s price and we shall rush 
the book to you postage prepaid. 

Don’t hesitate to consult with us 
on your book problems. 


SCIENCE SERVICE 
2lst and B Sts. 
Washington, D. C. 
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Fossils in Old Red 


Sandstone 





Classics of Science: 











THIS ANCIENT FISH, described below 

in a quotation from Old Red Sandstone, ts 

reproduced from one of the illustrations 
in that book 


Description of Pterichthys 
oblongus Ag. 


Of all the organisms of the system, 
one of the most extraordinary, and 
the one in which Lamarck would have 
most delighted, is the Pterichthys, or 
winged fish, an ichthyolite which the 
writer had the pleasure of introduc- 
ing to the acquaintance of geologists 
nearly three years ago, but which he 
first laid open to the light about seven 
years earlier. Had Lamarck been the 
discoverer, he would unquestionably 
have held that he had caught a fish 
almost in the act of wishing itself 
into a bird. There are wings which 
want only feathers, a body which 
seems to have been as well adapted 
for passing through the air as the 
water, and a tail by which to steer. 
And there are none of the fossils of 
the Old Red Sandstone which less 
resemble anything that now exists 
than its Pterichthys. I fain wish I 
could communicate to the reader the 
feeling with which I contemplated my 
first found specimen. It opened with 
a single blow of the hammer; and 
there, on a ground of light-coloured 
limestone, lay the effigy of a creature 
fashioned apparently out of jet, with 
a body covered with plates, two 
powerful-looking arms articulated at 
the shoulders, a head as entirely lost 
m the trunk as that of the ray or 
the sun-fish, and a long angular tail. 
My first-formed idea regarding it 
was, that I had discovered a connect- 
ing link between the tortoise and the 

body much resembles that 
of a small turtle. 


THE OLD RED SANDSTONE; 
OR, NEW WALKS IN AN OLD 
FIELD. By Hugh Miller. Edin- 
burgh: Johnstone and Hunter, 1841. 


Although not every one can discover Devonian 
fishes in the course of his day’s work, it will 
well repay anyone to study and identify his 
local geological formations. 


My First Discovered Fossil 


In the course of the first day’s em- 
ployment, I picked up a nodular mass 
of blue limestone, and laid it open by 
a stroke of the hammer. Wonderful 
to relate, it contained inside a beau- 
tifully-finished piece of sculpture— 
one of the volutes apparently of an 
Ionic capital; and not the far-famed 
walnut of the fairy tale, had I broken 
the shell and found the little dog 
lying within, could have surprised me 
more. Was there another such 
curiosity in the whole world? I broke 
open a few other nodules of similar 
appearance—for they lay pretty 
thickly on the shore—and found that 
there might. In one of these there 
were what seemed to be the scales of 
fishes, and the impressions of a few 
minute bivalves, prettily striated; in 
the center of another there was actu- 
ally a piece of decayed wood.- Of all 
Nature’s riddles these seemed to me 
to be at once the most interesting, 
and the most difficult to expound. I 
treasured them carefully up, and was 
told by one of the workmen to whom 
I showed them, that there was a part 
of the shore about two miles farther 
to the west, where curiously-shaped 
stones, somewhat like the heads of 
boarding-pikes, were occasionally 
picked up; and that in his father’s 
days the country people called them 
thunderbolts, and deemed them of 
sovereign efficacy in curing bewitched 
cattle. Our employer, on quitting the 
quarry for the building on which we 
were to be engaged, gave all the work- 
men a half-holiday. I employed it in 
visiting the place where the thunder- 
bolts had fallen so thickly, and found 
it a richer scene of wonder than I 
could have fancied in even my 
dreams. 


What first attracted my notice was 
a detached group of low-lying skerries, 
wholly different in form and colour 
from the sandstone cliffs above, or 
the primary rocks a little farther to 
the west. I found them composed of 
thin strata of limestone, alternating 
with thicker beds of a black slaty sub- 
stance, which, as I ascertained in the 
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course of the evening, burns with a 
powerful flame, and emits a strong 
bituminous odour. The layers into 
which the beds readily separate are 
hardly an eighth part of an inch 
in thickness, and yet on every layer 
there are the impressions of thou- 
sands and tens of thousands of the 
various fossils peculiar to the Lias. 
We may turn over these wonderful 
leaves one after one, like the ieaves 
of a herbarium, and find the pic- 
torial records of a former creation in 
every page. Scallops, and gryphites, 
and ammonites, of almost every 
variety peculiar to the formation, and 
at least some eight or ten varieties 
of belemnite; twigs of wood, leaves 
of plants, cones of an extinct species 
of pine, bits of charcoal, and the scales 
of fishes; and, as if to render their 
pictorial appearance more striking, 
though the leaves of this interesting 
volume are of a deep black, most of 
the impressions are of a chalky white- 
ness. I was lost in admiration and 
astonishment, and found my very 
imagination paralysed by an assem- 
blage of wonders, that seemed to out- 
rival, in the fantastic and the ex- 
travagant, even its wildest concep- 
tions. 


Experience of Half a Lifetime 

My curiosity, once fully awakened, 
remained awake, and my opportuni- 
ties for gratifying it have been toler- 
ably ample. I have been an explorer 
of caves and ravines—a loiterer along 
sea-shores—a climber among rocks— 
a labourer in quarries. My profession 
was a wandering one. I remember 
passing direct, on one occasion, from 
the wild western coast of Ross-shire, 
where the Old Red Sandstone leans at 
a high angle against the prevailing 
Quartz Rock of the district, to where, 
on the southern skirts of Mid-Lothian, 
the Mountain Limestone rises amid 
the coal. I have resided one season 
on a raised beach of the Moray Frith. 
I have spent the season immediately 
following amid the ancient granites 
and contorted schists of the central 
Highlands. In the north, I have laid 
open by thousands the shells and 
lignites of the Qolite; in the south, 
I have disinterred from their matrices 
of stone or of shale the huge reeds 
and tree ferns of the Carboniferous 
period. I have been taught by ex- 
perience, too, how necessary an ac- 
quaintance with the geology of both 
extremes of the kingdom is to the 
right understanding of the formations 
of either. 


Advantages of Wandering 


One important truth I would fain 
press on the attention of my lowlier 
(Just turn the page) 
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News-Letter Features 


Born over five years ago of the de- 
mand and interest of those individuals 
who had caught a glimpse of Sctence 
Service's news reports to newspapers, 
the Scrence News-Letter has since 
proved interesting to laymen, scien- 
tists, students, teachers and children. 

Into the pages of the News-Letter 
are fed the cream of Science Service's 
output directed at the newspapers of 
the world. To this is added material 
especially prepared. 

Turn the pages and note: 

It is a separable magazine. You can 
clip or tear out any article without 
losing or damaging another article on 
the other side. 


Each article is automatically indexed 
by the key word printed above its 
heading. Articles can thus be filed 
easily into any system of classification. 

Each article is automatically dated 
by its last line. 

The current news of science, re- 
ported for Science Service by its own 
staff and correspondents throughout 
the world is presented and commented 
upon in each issue. 

Books are reviewed in brief as they 
are received from the publishers. 

The classics of science and striking 
passages from current books, addresses 
and periodicals are carefully selected 
and published. 

Regular articles tell of the happen- 
ings in the skies and in the great 
outdoors. 

Photographs aid in the telling of 
the week’s science. 


The Science News-Letter is copy- 
righted and is sold with the understand- 
ing that it is for personal, school, club 
or library use only. Publication of any 
portion is strictly prohibited. 








QUANTITY ORDER PRICE 


Ten or more subscriptions, all 
mailed to same address: 


Each 
First semester, expiring Feb. 1_ $.90 


School year, expiring June 15. L80 
Irregular periods, per week 05 
Notebook binder-covers — . 


Subscriptions in smaller quantities are 
filled at full rates. 














Old Red Sandstone 
(Continued from page 235) 


readers. There are few professions, 
however humble, that do not present 
their peculiar advantages of observa- 
tion; there are none, I repeat, in 
which the exercise of the faculties 
does not lead to enjoyment. I advise 
the stone-mason, for instance, to 
acquaint himself with Geology. Much 
of his time must be spent amid the 
rocks and quarries of widely sepa- 
rated localities. The bridge or har- 
bour is no sooner completed in one 
district, than he has to remove to 
where the gentleman’s seat or farm- 
steading is to be erected in another; 
and so, in the course of a few years, 
he may pass over the whole geological 
scale, even when restricted to Scot- 
land, from the Grauwacke of the 
Lammermuirs, to the Wealden of 
Moray or the Chalk-flints of Banff- 
shire and Aberdeen; and this, too, 
with opportunities of observation, at 
every stage, which can be shared with 
him by only the gentleman of fortune, 
who devotes his whole time to the 
study. Nay, in some respects, his ad- 
vantages are superior to those of the 
amateur himself. The latter must 
often pronounce a formation unfos- 
siliferous when, after the examination 
of at most a few days, he discovers 
in it nothing organic; and it will be 
found that half the mistakes of 
geologists have arisen from  con- 
clusions thus hastily formed. But 
the working-man, whose employments 
have to be carried on in the same 
formation for months, perhaps years 
together, enjoys better opportunities 
for arriving at just decisions. There 
are besides, a thousand varieties of 
accident which lead to discovery— 
floods, storms, landslips, tides of un- 
usual height, ebbs of extraordinary 
fall: and the man who plies his labour 
at all seasons in the open air has by 
much the best chance of profiting by 
these. There are formations which 
yield their organisms slowly to the 
discoverer, and the proofs which es- 
tablish their place in the geological 
scale more tardily still. I was ac- 
quainted with the Old Red Sandstone 
of Ross and Cromarty for nearly ten 
years ere I had ascertained that it 
is richly fossiliferous—a discovery 
which, in exploring this formation in 
those localities, some of our first 
geologists had failed to anticipate: I 
was acquainted with it for nearly ten 
years more ere I could assign to its 
fossils their exact place in the 
scale. 

Should my facts regarding it—facts 


constituting the slow gatherings of 
years—serve as stepping-stones laid 


across, until such time as geologists 
of greater skill and more extended 
research shall have bridged over th 
gap, I shall have completed half my 


design. 
encouraged by my modicum of gy¢. 
cess to improve his opportunities of 
observation, I shall have accom. 
plished the whole of it. It cannot he 
too extensively known, that nature js 
vast and knowledge limited, and tha 
no individual, however humble jp 
place or acquirement, need despair of 
adding to the general fund. 


at Cromarty in Scotland, and killed him. 
self in Edinburgh December 23, 18% 
after a year of illness. He was em. 
ployed as a stone-mason from 1820 to 
1834, during which time he studied the 
geology of the formations in which he 


Cromarty, and gained considerable fame 
as a writer. In 1839 he went to Edin- 
burgh to edit the Witness, a Whig news- 
paper. The series of articles on the Old 
Red Sandstone appeared in that paper 
in 1840. Miller, although writing much 
of the “connecting links” between dif- 
ferent forms of life, would have nothing 
to do with the evolutionary theories of 
“the ingenious foreigner,” Lamarck. But 
Miller’s discovery in the Old Red Sand- 
stone of the Devonian fish fossils filled 
in an important step in the record of the 
rocks which was in his day rapidly taking 
the form which led to the generalizations 
of Darwin and his contemporaries only 
a few years later. 


custs to make poultry feed and fer- 
tilizer. 


tained by the cow from the plant : 
carotinoids, the yellow color pigments | 
of its food. 

| 


Should the working-man be 


Hugh Miller was born October 10, 1802, 


worked, and spent his leisure time jp : 
writing poetry. For the next five years ; 
he was an accountant for the bank ip 2 
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Building and Flying Model Airplanes 


Outline of Section USA 27 





ZO 0.0 F< 3 








RIB 


Making the Wing of SS-2 


is is the eighth of a series of articles by 
ant Rivard Garber, telling how to make model 
airplanes. Mr. Garber is in charge of aeronautics 
at the Smithsonian Institution. 


In the early days of aeronautical 
history airplanes were equipped with 
flat wings, but after a study of the 
anatomy of birds and of aerody- 
namics, the curved wing was adopted 
as being more efficient. Whereas the 
flat wings exerted a lift only because 
of the pressure on the under surface, 
it was found that curved wings in 
addition to the pressure on the _bot- 
tom, utilized a vacuum on the top 
surface, and thus increased the wing 
eficiency. The next step was to find 
the most efficient curvature for the 
top surface, and what shapes of up- 
per and lower surfaces produced the 
best results whether the object de- 
sired was speed, or lift, or combina- 
tions of these two factors. Thus 
there have been evolved many wing 
sections. When a new one is de- 
signed an accurately made pattern of 
it is placed in a sensitive balance in 
a variable air stream, and its actions 
noted. The results are published and 
are available to aircraft designers. 
The sections are given reference 
fames and numbers such as Eiffel 15 
or Clark-Y, meaning the number of 
the experiment conducted by that 
particular designer or laboratory. 

One of the most efficient wing sec- 
tions is the U. S. A.-27. When used 








Noll 


in a wing it imparts to the airplane 
an excellent degree of speed and lift, 
with very little resistance. It has been 
used on many prominent airplanes. 
including the Douglas World Cruisers, 
which circumnavigated the world in 
1924. We will use this section on 
our model. 

The drawing shows the shape of 
this wing section. The upper draw- 
ing illustrates how the shape may be 
accurately copied. We will use 
wing with a width of 5% inches, 
therefore on a sheet of paper draw a 
line this long. With a pair of divid- 
ers, divide the line into 10 spaces and 
number the divisions from 0 to 100 
as shown. With the dividers still set 
at 1/10 of the line’s length, extend 
them below the line and draw a line 
equal to the top line at this point. 
Divide the distance between the lines 
into ten spaces and draw a line across 
from each division, and add two lines 
equally spaced below the tenth. Next 
draw vertical lines downward from 
the marks 0 to 100. This practically 
completes the preparation for the 
drawing, but for the sake of better 
accuracy divide the first space in half 
and each of these again in half and 
finally the first of these smaller 
spaces, in half. The space between 
90 and 100 is to be halved also. For 
clarity, you may mark these smaller 
divisions in the first space 1%; 


(Just turn the page) 









































; 


























WING 





— 


END JOINT 











[a 


CENTER JOINT @® 








Ne i2 


237 
METEOROLOGY 
St. Louis Tornado Typical 


The tornado that devastated parts 
of St. Louis on September 29 was 
not an unusual storm from the stand- 
point of the meteorologist, except for 
the fact that it unfortunately oc- 
curred in a densely populated area. 

Like most of the tornado distur- 
bances for which the Mississippi 
region is noted, the recent storm left 
in the wake at least four affected 
localities, according to unofficial re- 
ports reaching the main office of the 
U. S. Weather Bureau at Washing- 


ton. Tornadoes were reported at 
Muskogee, Okla., in northwestern 
Arkansas, at St. Louis, and near 


Danville, Ill. <A line running north- 
east can be drawn through these 
places indicating that the general 
storm giving rise to the local tor- 
nadoes moved in this direction. This 
is another confirmation of the mete- 
orological belief that the tornado 
storm travels from the southwest 
to the northeast. 

The spinning whirls of destructive 
winds are not themselves in the 
center of the general storm giving 
rise to them. In the recent distur- 
bance the “low” area where the 
barometer registered the least atmos- 
pheric pressure was somewhat to the 
northwest of the point of destruction. 
On the morning of the St. Louis 
tornado the “low” was in western 
Nebraska, in the evening, twelve 
hours later, it had moved to south- 
eastern Minnesota and the next 
morning it was northeast of Lake 
Superior. 

The most vicious storm on earth, 
exceeding in violence the tropical 
hurricane, the tornado is fortunately 
of short duration and covers only a 
small area of the earth’s surface. At 
any one place the storm does not 
last more than a few minutes. 

At St. Louis a wind velocity of 72 
miles an hour was officially meas- 
ured by the Weather Bureau station 
over a period of five minutes but it 
it probable that gusts at the storm 
center were much higher. From the 
destruction caused and the way 
bridges, houses and other heavy ob- 
jects are handled by the wind, the 
velocities must reach 400 to 500 
miles an hour in some tornadoes. 

The cause of the tornado is essen- 
tially the same as that of a severe 
hail or thunder storm. From the 
west or northwest comes cold air 
which overrides warm, moisture la- 
den air from the south or southwest. 
The surface of contact of the two 
winds is a slanting one, so that 


(Just turn the page) 
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St. Louis Tornado Typical 
(Continued from page 237) 

about a hundred miles east of the 
trough, as the line of contact at the 
ground surface is called, the two 
winds clash at a height of about a 
mile. It is at about this point that 
the so-called funnel-shaped cloud 
usually forms, whirling like a top 
and carrying within it reduced pres- 
sure which causes houses in its path 
literally to blow up because of the 
released pressure within them. The 
warm air beneath, charged with 
moisture and immense energy, sets 
up a most violent convection and 
vertical overturning of the atmos- 
phere which results in the typical 
tornado vortex, an immense eddy 
in the ocean of air. 

Due to the limited area affected by 
the tornado and the impossibility of 
predicting just where it will occur, 
the Weather Bureau does not attempt 
to issue forecasts of these storms 
other than to warn of “severe local 
storms.” If tornadoes were definitely 
predicted hundreds of thousands of 
people might be unnecessarily wor- 
ried and the loss due to this condi- 
tion might greatly exceed the dam- 
age that might be prevented. 

About a hundred tornadoes occur 
each year in the United States, and 
they take a toll of about 300 lives 
yearly on the average. The tornado 
season for most of the country is 


from March to October. 
Little can be done to protect 
against the tornado, but meteorol- 


ogists give this advice: 

If you see the tornado cloud ad- 
vancing toward you, run northward 
or toward the northwest, in the di- 
rection of your left hand as you face 
the coming storm. 

If there is a “cyclone” cellar or 
tornado cave, get into it as soon as 
possible. 

In a frame house the best thing 
to de is to go to the southwest cor- 
ner of the basement. A frame house 
is likely to be taken off its founda- 
tions intact. 

In a brick or masonry structure, 
do not go to the cellar as that is the 
most dangerous place. The tornado 
will disintegrate the brick house at 
once, whirling the debris into the 
basement. 
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The oldest lighthouse in the United 
States, at Sandy Hook in New York 
Harbor, was first lighted in 1764. 


The last entry in George Washing- 
ton’s diary, made the day before his 
death, was a short note on the weather. 


Building Model Airplanes 

(Continued from page 237) 
2%; 5; and 7¥%, and similarly the 
next to the last subdivision may be 
marked 95. The horizontal lines are 
to be marked from 0 to 12, from the 
bottom up. The screen is now ready 
for marking the points of intersection 
of the wing outline. 

To draw the upper and lower sur- 
face lines use the following table, 
wherein the first column indicates the 
vertical lines, the second column in- 
dicates the position on this line where 
the upper surface of the wing inter- 
sects, and the third column indicates 
where the lower surface of the wing 
intersects. For instance, the tabula- 
tion: 20—11, 1/3—1/3, means that 
on vertical line 20 a mark is to be 
made 1/3 of a space beyond the 
eleventh horizontal line and 1/3 of a 
space above the zero line to indicate 
where the upper and lower surfaces, 
respectively, cross. Using this method 
plot every position. 


Vertical Upper Lower 
line surface surface 
0 14/5 14/5 
11/4 34/5 1/2 
21/2 51/10 1/3 
5 7 1/5 
71/2 81/5 1/10 
10 91/5 0 

20 11 1/3 1/3 

30 12 1 

40 111/2 11/5 

50 10 4/5 4/5 

60 91/2 1/4 

70 8 1/10 
80 6 1/20 
90 33/5 1/5 

95 2 1/2 

100 3/5 3/5 


Connect the various marks which 
you have made on the screen and the 
resulting outline will be that of the 
U. S. A.-27 wing section. 

Take the drawing which you have 
made and paste it on a piece of 
tin. With a pair of shears cut out 
the wing section, making a tin pat- 


tern. Next procure the following 
material : 
1 sheet Japanese tissue paper, 


38” x 16”, 

1 pe. pine wood 36” x 4” x 1/16”. 

2 pes. balsa wood 34” x \%” x 
1/16”. 

1 pe. of bamboo, the remnant of 
that used for the wing. 

18 balsa slats 514” x 4%” x 1/16”. 

Thread, Ambroid, banana oil. 

On each of the balsa slats draw the 
outline of the tin pattern and cut out 
the rib. A cut should be made in the 
front and on the bottom of each rib 
to accommodate the front wing edge 
and the spar, as shown at A and B 
of the lower drawing. The rib 
may be lightened by making holes 
with a metal tube such as is used to 





hold the rubber on a lead pencil, 
wood is so soft that if the tube jg 
placed on the wood and spun around 
the hole will be made, as shown at 
D in the same drawing. 


The pine spar should now be ey 
in the center and rejoined as shown 
in the detail drawing above of the 
center joint. The angle formed 
should be such that the ends of the 
spar will be one inch above level, The 
ribs are now Ambroided to the pine 
spar, two inches apart. This should 
be carefully done so that all are ip 
the same line. The front balsa edge 
is inserted in the front cut, and 
Ambroided in place. The rear edge 
is Ambroided directly to the rear 
of the ribs, as shown in the 
drawing at C. A piece of bamboo 
4a” x 1/16” x 9” is curved to make 
the shape of the wing end. Bamboo 
may be easily curved by holding it 
in the heat of a candle flame, and 
forming it as the fibers give. This 
curved shape is carefully split in half, 
making two identical ends, and these 
are bound and Ambroided to the lad- 
der-like frame as shown in the de- 
tail drawing of the end joint. 

The wing is now completed and 
may be covered. To do this coat the 
top of the center sections with banana 
oil and over them lay the center of a 
piece of Japanese tissue paper, 
38” x 6”. Stretch the paper tightly 
over the frame, pulling it smooth to 
preserve the shape. Proceed with each 
section and finally fasten the paper 
snugly to the bamboo ends. The 
under surface is covered in the same 
manner. In all of these covering 
operations, pull the paper particularly 
taut along the length of the wing, 
in order to keep the curvature correct, 
and to prevent “saddles” between the 
ribs. If desired, the wing may now 
be painted with collodion or a thin 
solution of airplane “dope.” Both 
banana oil and collodion are drug 
store articles. Airplane dope is sold 
by model airplane supply houses or 
by airplane dealers, advertised in ait- 
craft magazines. It is thinned by 
adding acetone, which is another drug 
store article. This treatment of the 
paper tightens it and makes it more 
air-tight. 

Lay the wing where it will not get 
distorted. In the next article we 
describe the elevator for this model. 
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Canaries have been kept as pets 
since the sixteenth century. 


Jawbones of whales are used by 
Eskimos as roofing material. 
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First Glances at New Books 





Tue Human Bopy—Logan Clen- 
dening—Knopf. There is more to 
this book than bones and blood. The 
anatomy and physiology are there, 
to be sure, accurate and complete ; but 
the author has breathed the breath of 
fife into its leaves, what with his- 
torical anecdote, and such _illustra- 
tions as the picture of Vesalius steal- 
ing his first skeleton off a public gib- 
bet, and pithily defended personal 
opinions. Thereby it becomes a book 
to be read, not merely one to be 


referred to. 
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Tue NaturaAt History OF A 
Savant—Charles Richet—Translated 
from the French by Sir Oliver Lodge 
—Doran ($2). The value of science 
and of scientific workers; the difficul- 
ties and uncertainties, the attempts 
and failures, through which a dis- 
coverer of new facts has to go set 
forth with humor and a unique style 
with conscious and much unconscious 
autobiography. 
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Noxious Gases—Yandell Hender- 
sn and Howard W. Haggard— 
Chemical Catalog Co. ($4.50). One 
of the outcries against the Franken- 
stein monster of modern industrialism 
is that its breath poisons the air for 
those who labor beneath its mighty 
limbs. The tendency of practical 
humanitarians, of late days at least, 
has not been to seek the monster’s de- 
struction but rather its subjection, or 
at least to learn means whereby we 
may adapt ourselves to a world in 
which it has made a seemingly perma- 
nent place for itself. To this end 
the data collected into this compact 
but comprehensive monograph are ad- 
mirably suited. 
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LaBoratory MANUAL OF GENERAL 
Inorganic CuEmistry—M. Cannon 
Sneed and Raymond E. Kirk—Ginn 
and Co. ($1.20). This laboratory 
guide follows the order of chapters 
in Sneed’s “General Inorganic Chem- 
istry.” 
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Sorat Lire in THE ANIMAL 
Wortp — Friedrich Alverdes — Har- 
court, Brace and Co. A translation 
of a brilliant work by one of the 

mg professors at the University 
of Halle. It explores a field to which 

attention has hitherto been paid, 
at least in English scientific literature. 
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Att Asout ANIMALS—Lilian Gask 
—Crowell ($3). The author walks 
us through the zoo in strictly alpha- 
betical order — from Aardvark and 
Bandicoot to Yak and Zoril, and tells 
us, in brief and breezy paragraphs, 
the main facts about the inhabitants 
of each cage or pen. Most of us have 
grown up with a vague feeling that 
our first Animal A. B. C’s, while ad- 
mirable so far as they went, were 
somewhat sketchy ; here is an Alphabet 
Book that really completes the job. 
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PLant Ecotocy—W. B. McDou- 
gall—Lea and Feabiger ($3). A com- 
pact statement of the principles of 
plant ecology designed particularly 
for undergraduate classes; there has 
been a great demand for such texts 
and very few attempts to meet it. 
Appropriately for the purpose of the 
book, autecological problems receive 
the principal emphasis; though suc- 
cessions and community studies come 
in for their share of attention, and 
instrumental methods are briefly out- 
lined. 
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INDUSTRIAL TRANSITION IN JAPAN 
—Maurice Holland — National Re- 
search Council. Japan in industrial 
metamorphosis is described in this 
little book by one who has studied the 
applications of science that are being 
made to the pearl fisheries, aviation, 
silk and other industries in the land 


of Nippon. 
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WEIGHTS AND MeEAsuRES’ Ap- 
MINISTRATION—R. W. Smith—Gov- 
ernment Printing Office (70c). This 
useful addition to the Handbook Series 
of the U. S. Bureau of Standards 
gives in condensed form information 
of use to public officers and all others 
interested in the marketing public’s 
welfare. 
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NeMA Hanppook oF Rapio STAN- 
parps—National Electrical Manufac- 
turers’ Association. Any new and 
rapidly growing industry offers end- 
less opportunities for capricious self- 
determination in definitions and 
methods that inevitably ends in par- 
alyzing and exceedingly expensive 
anarchy. Such opportunities are re- 
doubled when the industry is so high- 
ly technical as radio. This compact 
compilation, now in its third edition, 
offers standard definitions of new 
technical terms and accepted conven- 
tional symbols. It will do much to 
bring order where order is urgently 
needed. 

Science News-Letter, October 8, 1927 


239 
GENERAL SCIENCE 
The History of Science 
By GrorGe SARTON 
It is precisely because of the cen- 
trifugal tendencies of modern science 
that the study of the history of science 


is so useful. It helps the scientist, 
whom circumstances have obliged to 


Testrict his atfention to a relatively 


small subject, to eschew lopsidedness 
and other intellectual deformations 
and to keep alive within him a unitary 
view of knowledge. The scientist 
who has become unable to under- 
stand or appreciate other scientific 
activities than his own is but too 
prone to imagine his own studies are 
the very center of knowledge; in that 
respect he is on the same intellectual 
level as those ancients who believed 
that Delphi or Jerusalem was the 
navel of the world. 

We may liken any science to a 
chain of facts which are linked fo- 
gether in an invariable order. Now, 
it has happened over and over again 
that various portions of such logical 
chains had been completed, but that 
the links connecting them are still 
missing. These links were eventually 
discovered, often by the help of 
scientific considerations of a radically 
new order, that is, borrowed from 
another science, and it was then pos- 
sible to complet: the whole chain in a 
rigorous and unexceptional manner. 
If such an event had happened but 
once, we might ascribe it to chance, 
but it has happened often that the 
probability of these occurrences being 
due to hazard is infinitely small, and 
we can draw no conclusion but this: 
Science is one.—Quotation from Jn- 
troduction to the History of Science. 
—Carnegie Institution of Washington. 
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VETERINARY MEDICINE 


X-Rays Diagnose Horse IIls 


X-rays for horses are one of the 
latest advances in veterinary science 
that have given very satisfactory 


results at the Veterinary Station 
Hospital at Fort Sam Houston, 
Texas. They have been found most 


useful, it is stated, in making diag- 
noses of broken bones, ossifications 
and the presence of foreign bodies 
in the feet. As yet the curative ef- 
fects of X-ray treatment have not 
been tried on horses at the Veteri- 
nary Hospital. 

Since it is not feasible to bring 
such large animals into the X-ray 
room, an X-ray machine has been 
fitted up on a chassis with 18-inch 
wheels which conveys the apparatus 
directly to the patient’s “bedside.” 
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The Problem of Translation— 


@Science, probing the unknown universe, writes its findings in 
cryptic language. A stellar galaxy shining faintly in the heavens 
hides its splendor and its immensity in numbers and formule; 
a minute germ has thrust upon it a long Latin name. With the 
aid of such scientific shorthand and such technicalities, science 
pushes on to new discoveries and new heights. 


€ Yet the facts and the methods of science must penetrate and 
permeate the whole fabric of civilization if the world is to be- 
come an increasingly better place to live in. The man in the 
street, the woman in the home, the child in the school, the mer- 
chant in the counting house, the judge on the bench, the 
priest in the temple, all of those who make the world, must 
know, appreciate, understand and cherish the spirit of research 
and the power of thought. 


To translate and interpret science—that is the function of 
Science Service. The thrill and wonder of science reaches two 
million and a half newspaper readers through ScIENCE SERVICE 
news dispatches daily. Millions more read ScIENCE SeERVICER’s 
other newspaper articles, its magazine articles and its books. 


And the Science News-Letter is established to serve the in- 
dividual, the school and the library. 


10c A Week 


Brings You Thrilling Stories of Science, New and True 








To Science SERVICE, 21st and B. Sts., Washington, D. C. 


Send me the Science News-Letter for one year. Here is five dollars. 


Add 20 cents for a handy binder cover. 





x= 





For club use, ten or more subscriptions sent to same address, 5 cents a week 
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